Eliminating
Chlorinated Hydrocarbon
Wastes

The Catoxid Environmental
and Policy Success Story

The EOP Group, Inc.
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Overview

Catoxid is an innovative technology to
reuse chlorinated hydrocarbon byproducts

In November 2001, EPA clarified its RCRA
status and exempted existing units from
permitting

Using Catoxid avoids thermal treatment for
over 300,000 tons of material

Equivalent to 1 % of nation’s thermally treated
RCRA waste

The EOP Group, Inc.
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Collaborative effort between industry
and regulators to resolve technical
and policy issues quickly

EPA Region 6 and 4

EPA Headquarters

OxyVinyls, LP

The Dow Chemical Company

The EOP Group, Inc.

The EOP Group, Inc.



}

OXY¥YVIRNYLS

(

Oxy Vinyls, LP

Oxy Vinyls, LP
(May 1, 1999)

PolyOne

(Formally Geon)

(24%)

The EOP Group, Inc.



The BFGoodrich Company
1870

The Geon Company
1993

Oxy Vinyls, LP
1999

Technology leadership built on a foundation created by the
originators of the vinyl industry.

The EOP Group, Inc.
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Technology Licensing Experience

Major Producer of EDC, VCM & PVC
VCM Capacity = 2.7 Million MTA
PVC Capacity = 1.9 Million MTA

Commercial Production Experience
First EDC Cracking to VCM: 1959
First Balanced Plant: 1964

EDC/VCM Technology Licensor
Licensor Since 1965
61 Licenses Granted

Current World Capacity of EDC/VCM Plants
Using OxyVinyls Processes

(Million Metric Tons Per Year)

Operating Design/Construction
EDC 13.0 2.8
VCM 8.8* 0.9

*35% of Total World Production - 50% of World Capacity Available for License



== EDC/VCM Licensee Locations

Calvert City, Kentucky Tessenderlo, Belgium Devnia, Bulgaria
Corpus Christi, Texas Fos-Sur-Mer, France Split, Croatia ;
Freeport, Texas Schkopau, Germany Novaky, Czech Republic
LaPorte, Texas Gendorft, Germany Kazincbarcika, Hungary
Bl Comtan. ToeEs Knapsack, Germany Kalush, Ukraine
Baton Rouge, Louisiana Brinldisi, Itally Wiloclawek, Poland
e Cagliari, Italy
Convent, Louisiana Porto Marghera, Italy
Rotterdam, Netherlands q q
Rafnes, Norway Sima, Russia |

Fort Saskatchewan,
Canada

Beijing, China
Fuzhou, China
Hua Jin, China

Ayecliffe, England

Dae San, Korea
Yeochun, Korea

Altamira, Mexico
La Presa, Mexico

Kashima, Japan
Veracruz, Mexico

Mizushima, Japan (2)
Nagoya, Japan
Osaka, Japan

Alexandria, Egy
Abu Kammash, Li

t ‘
Eya \
Mettur Dam, India
Hazira, India
Madras, India
Vadodora, India

Bahia Blanca, Argentina
Camacari, Bahia, Brazil
Maceio, Alagoas, Brazil
Sao Paulo, Brazil
Cartagena, Columbia
El Tablazo, Venezuela

Map Ta Phut, Thailand (2) |

Al Jubail,
Saudi Arabia

{¥

Altona, Australia I

The EOP Group, Inc.



&= Catoxid™ Process Overview

Catoxid™ |s an innovative catalytic manufacturing

process with substantial waste minimization
benefits

Environmental benefits include:
a reduction of hazardous wastes
reduced transportation risks
emissions lower than competing technologies

The EOP Group, Inc.
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The Catoxid™ process mixes chlorinated
hydrocarbons with oxygen in the presence of a
fluidized catalyst to form HCI, water, and CO2

All gases produced are piped directly into the
oxychlorination reactor where HCI formed in the
Catoxid™ process is reacted with ethylene to
form EDC

The EOP Group, Inc.
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Cat

C H Cl +Excess O
Xy Zz

oxXid™ Process

5 - ZHCI + xCO2 + HZO + heat
catalyst

The EOP Group, Inc.
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A Catoxid™ Process
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MS-104 A/B HS-101 MR-101 MS-102
Catoxid Feed Day Tanks Startup Air Heater Catoxid Reactor Steam Drum

To OXY Reactor
Gas Chromatograph

Superheated
Steam
at 200-400 PSIG

Vent to
Thermal

Oxidizer ‘
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Catoxid Feed

from Storage .

& Bojler
Feed

HS-101
Blowdown
PP-101 A&B PC-102 Fuel Gas  PP-105 A&B
Catoxid Air Compressor Coolant
Feed Pumps Circ. Pumps

The EOP Group, Inc.
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Catoxid™ Feeds

Chlorinated hydrocarbons are fed to
Catoxid™ based on their chlorine
content

Feeds typically range from 47% to 81%
chlorine

The EOP Group, Inc.
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Sl Catoxid™ Process

No emission vents from the Catoxid™ reactor
It is totally enclosed
Effluent gases from the Catoxid™ reactor flow

directly into the oxychlorination reactor where
HCI is reacted to form EDC

No acid product is produced

No reclamation of effluent prior to use in EDC
process

The EOP Group, Inc.
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Ethylene

Oxyhydrochlorination Unit
Alr-Based

M.P.STM.

Hydrogenation

/

Reactor cw
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Catoxid Effluent
- Recycle Water

from Decanter
To
Wastewater

E Treatment

The EOP Group, Inc.
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Catoxid™ M aterial Balance
Example*

30,000 Ib/hr chlorinated hydrocarbons are fed to
Catoxid™

More than 60% of the feed is converted to HCI, and
subsequently to EDC in Oxychlorination

~20,000 Ib/hr HCl is produced by Catoxid™

~27,000 Ib/hr EDC equivalent chlorine requirement

A nearly 80,000 TPA reduction in chlorine consumption
Balance is of feed is converted to CO, and water

* From a recent (2000) Catoxid™ process design

The EOP Group, Inc.
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Catoxid™ Catalyst

Catoxid® 5 is Oxy Vinyls’ patented, state of the art,
alumina supported, chromium based catalyst for this

Process.

Similar in particle size distribution to OxyVinyls’
Oxychlor® catalysts

Excellent heat transfer properties/temperature control

Indefinite catalyst life

The EOP Group, Inc.



Regulatory Questions

Is it a Halogenated Acid Furnace
(HAF)?

Are the feed materials solid wastes?

The EOP Group, Inc.
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|s Catoxid aHAF?

Although Catoxid produces HCI, EPA
determined it was not the unit it
envisioned in the BIF rule

Doesn’t scrub acid from combustion
gases

EPA found Catoxid is a closed
chemical manufacturing process,
typical of routine manufacturing

The EOP Group, Inc.
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Arethe Feed M aterials
Solid Wastes?

Catoxid Feeds are Not:
Disposed of
Spectulatively accumulated
Used in a manner constituting disposal

Used to produce a fuel or contained in
fuel

Reclaimed

Policy: Coordinated dialogue
between regulatory agencies
resolved issues quickly and clearly

The EOP Group, Inc.
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Arethe Feed M aterials
Solid Wastes?

EPA’s 2001 memo pointed out
use/reuse exemption

Left to authorized States to decide

Earlier EPA determination that material
IS not a solid waste

States with Catoxid have determined
that current feeds are exempt

The EOP Group, Inc.



Regulatory Discussions

Concerns raised as a new Catoxid unit was being
permitted in fall 2000.

Interested companies worked together with agencies
to identify all technical and policy questions in
spring-summer 2001.

Open dialogue cleared away misunderstandings and
focused debate on underlying policy benefits.

States, Regions, and Headquarters all participated.

The EOP Group, Inc.



}

= Conclusion
Successes
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Environmental: Catoxid is a proven
waste minimization technology to
reuse materials that would have to be
thermally treated.

The EOP Group, Inc.



